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* AUTHOR EMELYANOV,V-5-, BYSTROV,P-D-» EVSTYUKHIN,A-1- 
TITLE an Investigation of the Iodide Method of Refining Zirkoniun. 
PERIODICAL Atomnaja Energija, 1, fase. 1, 43-51 (1956) 
-taaued:. 3 / 1956 
_ The present investigation served the purpos 
the process of refining 48 well aga of problems of practical interests. 
Tests were carried out in small glass- and quartz vessels under 


1074 mo Vacuum, in which glowing tungaten wires fastened by molybdenum holders 
were used a8 seperators. Temperature Wad measured by means of pyrometers. 
Besides contradictory statements made in literature concerning the 4nfluence 
exercised by the temperature of the wire on the course taken by reaction, .@ cone 
siderable dependence W58 found to exist with 
= 4200. tio 1500° C. In contrast to statements made by other authors, who believe 
L sna alight increase of dissociation constants within the range above 1450° C, 
it is assumed that 2rd epartial pressure near the wire cannot inorease infini- 
tely because the partidl pressures satisfy the equation Py - Purdy “= Pictal® 


Phe influence exercised by the quantity of iodide on reaction velocity: 
- 5 mg/50 6 2s reaction ia very short, 


In the. case of small quantities, 3 
apparently because of the formation of low iodides. The curve shows & distinct 


maximum at 12 mg/1000 cm? vessel volume. 


e of explaining the principles of 
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pitation velocity on yessel temperature (and 


thus on the temperature of the metal) aifferent authors give different date. 
ture of the ard, ig con- 


It was found. that, on the assumption that the tempera 
stant, end assuming 6n optimum steam pressure, the temperature of the vessel a 
can vary between 235 and 700° © without reaction yalooity being influenced. ca 


on of the problem as to the existence of 2 ae 


second maximum above 420° ¢ the following two cases wers distinguished: 
4. If ae ie fine, 4,0. if its surface is Largs, Low iodides will form, and at 
higher temperatures tetraiodide will be formed which leads to 6 2. maximum. 


9, In the case of small quantities of the metal in large pieces, there will 
always be 2 surplus of 2rd 4 which determines the vapor preseure and thus the 


reaction velocity, the optinun of which is at about 235-240° C. 
This hypothesis was confirmed by & further experiment in the course of which 


In the course of the investigatl 


INSTITUTION: 


/ / 


"APPROVED FOR RELEASE: 


STLGa bse a ae 


09/17/2001 CIA-RDP86-00513R001963020009-1 


Bee 


foe . Co 


Complex Compounds i 
Khimiya, Ho 4, 1997) 1437 & 

: ALL: : C mand +ion Zs ee 
pystrov P-D-s every mi on Rate of 

¢’ Iodide Hethod OF Ce metraiedide Pressure : 


and Bffect ° 


the Metal 
1956 Wo 3; 122-131 ; 
: 69069) an inves~ 

, ‘BZbKhin, 1956 a oS pres- 
the Lodidé Be- 


yea icdizing and eeurn changes the rate 


in the reaction riask, Leon mg which apfec 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R001963020009-1" 


user / 


Abs Jour — 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R001963020009- 


PRISE aan ee ee OI 


C. 


Eee , unds 
Tnorganic Chemistry: Complex Compo 


~ Referat Zhur - Khimtye, Ko 4, 1957; 11437 
4 ate 


¢ diffu- 
2 a _. are inhibition 0 
5 at 1 of Url, 7 0:2 ~ 0-3 MENG’) (© aigfusion coefficient 
process at acetate transfer, due to Lowering ove, and formation of 
gion Lares onente on increase in pressure, 
seous PRASe od. 
= ee tant of 4ncandescent Zr 


Ser iia sees a 1 : BSE 
APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R001963020009-1" 


ESTED 


 gqgnsUCHIN As Ts. 


an SUBJECT 
1) gy tHOR $ 
QITLE: The investigett of sysveme © 
Se -Thoriua Fluoride. pote 
ur, - Ne. ~ jel Ss 
4, face 


| partopical 
-- Jasued+ 


the systes i 
perein contained, 2, of 
the. occasion of the winn 
ghe nein method employed bY th 
the thermel anarysis (Wt 
s galts- As 


diagrams wW 
Srentiated qurves) ° 
; airect compariso” 
Hach 


"APPROVED FOR 
2pee RELE : 
| ASE: 09/17/2001 CIA-RDP86-00513R 
= 001963020009 
-1 


ER st Bre 7S TEE BEASTS Ra 
1 5 = ERE : : 
REE VIPS ERI WES ts ete ie SER Sawa ine Octet 


‘SUBJECT ussr / PHYSICS an camp 1 / 2 ba - 1756 — 

LUTHOR ENBL' JANOV,V-5+5 BYSTIUCHIN,A-I- 

PITLE The Investigation of Systems of Molten Salts on the Basis of 

. Thorium Fluoride. 

sr PERIODICAL Atomnaj@ Energija, 1s fase+Ds 80-85 (1956) ee 
Issued: 1 "4957 : | otal 
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are. constructed. ae el ae Pil u 

Investigation of the system NaF -KE - Thr, and of the therein contained systems 
WaF-Th? 4s KF-THE y was carried out in <oandotion with the atudy of @ multicompo~ 
nent aiactrolyte which is formed on the occasion of the continuous electrolysis 
of the, salts HaG1-Ke1-ThF by the accumulation of NaF and Kf. Investigation was 
carried out by the methods of thermal-, roentgen-phase- and chemical analysis- : 
As initial material chemically pure NaF, KF and THE, was used. The system KF~ThFy al 

contains the chemical compounds K_ThF., KTHF, and KTH, 31 which form 4 simple 2 

n the system KF-ThF y 


eutectic systems. Also the 6 chemical compounds contained 4 


are enumerated. ; 
ten NaF-ThF, was carrie 


Investigation of the sys 
reents of Te, within the range 0 


of from 2 to 2,5 Moi-pe 


oys at intervals 


d out on 35 all 
2 to 35 mol-per- 


¢ from 


APPROVED FOR 
RELE : 
ASE: 09/17/2001 CIA-RDP86-00513R 
- 001963020009 
-1" 


ae Wp 


"APPROVED FOR : 
oni smal RELEASE: 09/17/2001 CIA-RDP86-00513R001963 
ait rs 020009-1 


i 
- 4b 


ea ———— 


i |‘ Atonnaje Enereija, 4, fasceds 80-85 (1956) GARD 2 [2 PA = 1756 
gents and with intervals of 359 mol-percents within the range of from 35 to 100 
: mol-percents. In the system NaF-ThF, there are 4 chemical compounds: Na ,TbF es 
(+ Ha Thi ys NaThF, and NaThoFg- Na, Th¥ ¢ exists in two modifications. 
Investigation of the system KF-ThF, was carried out on more than 40 melts with 
intervals of 2-3 mol-pexcents PhF,. This system is very complicated, it has 6 
chemical compounds which are enumerated together with their domains of existence. 
The syst eofiet-KE-ThP : The, domain YaF-Na,ThF ¢-KThF,-KF, which is of interest in 
-gonnection with the electrolytic winning of thorium, was investigated. On the ee 
data obtained on this occasion this domain was triangulated for 6 trinary systems. Ps 
Investigation confirmed the existence of a new compound (phase X) of the compo- 
sition Nak (THF) with 4 noticeable homogeneity domain. A particularly important 
} domain of solid solutions was noticed on the section Nak TH -BgTh Fy 4° oe 
at The polythermal section of NaF-ETHEs For the additional investigation of the com- as 
pound KNaThF,¢ 4 polythermal section of the system along the line NaF-KThF, was “7H 
constructed. Results are shown in form of a diegran- At 665° C,NakThFy decays “e: 
after & peritectic reaction, and at 540° c it is gubjected to a polymorphous 
transformation. The peritectic point on the horizontal of 655° C is about 63 mol- 
percents NaF. At 570° ¢ and 31 mol-percents KThF, the eutecticum HakThF ¢ + NaF 


4s found. 
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a SOV/137-58-9- 18827 
é cog oye anolation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, p95 (USSR) 
A” aurHors: Yemel'yanov, V-S+1 pystrov, P.D., Yevstyulchia, oy a ieee 
TITLE: An Iodide Method of Refining vine ) am. A Contribution to the a. : 
Problem of the Relationship of Rate of Deposition of the Metal he a 


to the Temperature of an Incandescent Zirconium Filament 

ie ; 2 (lodidnyy metod rafinirovaniya tsirkoniya. K voprosu o zavisi- 
eS , --- mosti: skorosti otlozheniya metalla ot temperatury raskalennoy 
= tsirkoniyevoy niti) ; 


PERIODICAL: V sb.: Nekotoryye vopr. inzh. fiz. Nr 2. Moscow, 1957, 
ee p 15-23 24 


ABSTRACT: Taking the hypothesis that processes of diffusion are decis- 
ive in the kinetics of the process of the transfer of Zr to a cen~ 
tral filament (F), it is shown that the rate of deposition of the 
Zr on the F is directly proportional to the pressure of free I 
near the surface of the F, and that this in turn determines the 
temperature of the F. Inasmuch as the vapor pressure of the I 
‘around the F cannot exceed the total pressure in the apparatus, 
which is governed by the wall temperature, the rate of deposi- . 


Card 1/2 tion of Zr on the F ceases to increase with a further rise in EF 


ens ae % ae 5 ‘ Da =. | 
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* An Iodide Method of Refining Zirconium. (cont.) 


: temperature. after the attainment of some. specific F temperature which de- 


pends upon the total pressure in the apparatus, These concepts afford an ae 


explanation of the available experimental data of various authors on the de- 
pendence of the rate of Zr depoSsition.upon an F on the temperature of that F. 
It is also shown that the quantity of Qi introduced by Duririg and Moliére 
(J.H. DUririgs. K. Moliére, Z. fiir Elektrochemie, 1952, Vol 56, Nr 4, 

“p 403) in the equation log a const Qa/RTp, wherea is the rate of Zr depo- 
sition and Ty,-: the temperature of the F, .is related to MH in the process of 
dissociation by the expression Qa” Al/4. If account be taken of the forma~- 


tion of lower Zr iodides on the surface of the F, the value of Qa, it appears, on " 


is also dependent upon the vapor pressure of the ZrlIq. 
V.M. 


1. Zirconium--Processing 2, Filaments (Incandescent lamp) --Temperature factors 
3. Firconium-Electrodeposition 4. Mathematics 
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AUTHORS: Yevetyukhin, A. Ie, Yemel'yanov, V. Se, Leont'yev, G. A. *s ne 
TITLE: Investigation of the process of obtaining thoriun by : 
ve electrolysis — : 
abstract 21K158 (Sb. "Metallurgiya 4, metalloved. chist. A. 4 
metallov." “Me, "no. 1,°1959s 7 = 35) : 


‘TEXT: By the electrolysis of the melt NaCl + KCl + ThF, it is possible to 


obtain. high-purity thoriun end to reduce the content of impurities of the 
rare-earth elements py 60 to 80 times in comparison with the content in ~ 
the original ThF ys By electrolyzing the melts with 2 solid cathode the \ 


sate crystals of the deposit are less contaminated by impurities than a deposit 
ae on a liquid cathode. -The crystals are, bigger than the orystals of the © a 
metal obtained by chemioal methods. However, the deposit is never dense, i 
which is connected with ihe considerable loss of the electrolyte included 

in the cathodic deposit. Consequently, the experiments were conducted in 
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‘Investigation of the process of obtaining .-. BI50/B101° 


a bath with an auto-compressing cathodic deposit, allowing considerable 
reduction of the content of. the electrolyte in the deposit. At the 

beginning of the elactrolysis, the melt contained (in % by weight): a 
Th12.5, Ne 16-1, K 22.6, Cl. 44-7, F 3.8 The change in.the composition pu 
of the electrolyte in the electrolysis was studied by chemical, thermal, . 4 
and X-ray methods. . As the electrolysis proceeds there is a continuous e 
variation of composition of the electrolyte - an accumulation of fluorine et, 
in the form of NaF and KF. The ThF, added forma complexes of the type . . 


= | NekthF,, Na[ThF,], Na,ThFe, x{rar,J, K,[thFg].° With the ueual construc- 


ae ‘tion of cathode the deposit contains up to 75% of electrolyte. The metal 
oe yield is 30%, With autd-compressing cathodes the gontent of electrolyte + i 
ae falls to 50% and tae metal yield increases to 15%. At e high content of : fz 
mm §=«6'thiin the electrolyte, the ourrent yield increases, but at the sane time ; 
the losses of Th increase owing to the removal of the electrolyte. The j : 

optimum concentration of Th in the electrolyte is 40 ~ 43 % by weight. 

With this, the current yleld is 50 ~ 56%, and the content of coarsely 

disperse powder of! Th is 2 - 2.3 times greater than the content of the 
“gludges" (finely disperse powder). The optimum volume concentration of 


Gard 2/3 


*-yax[the,) + OG -) Th + ‘NaF + KF + CFy: Mean composition of the electro- 
: sie : 


lytic Th (in tb vy weight): Th 99-5, Fe 0.005, rere earths 9.0006, Na 9.01, 
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-ourrent is 50 - 70 @ per kg of. electrolyte (DL = 3-4 gjen’ ye At 680 : a 


to 700°C, the yield of metal reaches its maximum} with an increase. of | fie 
temperature the content of the finely disperse fraction increases. The 
‘peduction of D, has a similar effect. Thermodynamic calculations show | 

: \ 


that the discharge of Na’ or xt ions with subsequent reduction of thorium 
fluoride by the alkali metal is the initial process in the glectro1ysis of 


In proportion with the accumulation of fluorides of the alkali metals Th 
is bound in the complex, and for its deposition on the cathode @ consider- 
able inorease ip necessary in the concentration of Th in the electrolyte, 


fluorine content consists in the formation of CF,3 
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on a cathode in the form of loosely adhering { 
nd refractory metals by tha 


TEXT: When depositing metal 
crystals, 28's for example, ghen obtaining rare & 
electrolysis of fusions y 4t is convenient to produce the condensation of 


the. cathodic deposit without interrupting The construction 


described permite the uninterrupted or perio n of the looee 
cathodic deposit. hn of the apperatus with 300a@ 


2 A drawing and @ photogrep 
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PEXT A Laboratory unit for the refining of chromium through Lts Lodide b e 
“has been developed; the ideal conditions and a diagram of the process a 20 


mechanical properties of the prepared chromium and of chromium remelted in x“ : whe 


_an aro. The aingle crystals and the chromium remelted in an arc had a 
“eubic body centered lattice with the parameter 2-8790+0.001 at toon 
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TEXT ss The eathais ‘studied. the dependente “of” :ig detapitathen’ rate on tite 

: semperature of the initial metal, the- pressure 4n ‘tha retort, end the tiiaperature 

nook the: filanent,- Hr precipitation as “performed tn a ‘cylindrical: Mo-gliss retort 

of 18 - 20 om length and 8 cm in diameter.” ‘The initial. ‘tungsten-fflament. of." re 
0,05: mm:in diamster and 8 om length, ‘was heated by a-¢,” The retort was heated - ins. 
‘an electric resistance furnace, In all the experiments Hf ‘rods were used as: Sitl~ Dey 
tial metal, The. ‘He was fourfold refined by the fodide methods. the rods were)" ° x 
about 2 mm “An ddameter and weighed 35 g.. The todine was” introduced: in “the: ‘coturet 
afl in an amount of 15 Ge Tha: tempereture of the filament was 1,350°C}*: the’ int- 
ial temperature ‘ofthe retort was 355°C and attained 370 - 315°C et the end-of" 


‘the experinient «. The aan showed that the maximum rate of Hf precipitation cee 
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ext The temperature conditions for obtaining url, directly from arc 
were investigated. When 0.5 g 250 (85% Zr, 15% total c) was heated for es 

15 houre at 7860-80000 with 2.5 61, in a quarts ampoule, . the yield of -- : i 


7 Al gel was 9TH and the IsZr ratio was 5948s 
devised for larger-scale preparation of Zl, 
to obtain 50 g carbide per gyore (duration of, oyale 4? hrs). ‘The feasi- 
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; Tt was. experimentally confirmed that. Ipcan be fully: recovered. during 


the process of iodide Zr refining * excepted. gmall-mechanical losaes Saring the un-. 
Loading. of the devices and processing of--the-wash water. “fhe. chemical department. 


ee . 


of. thu Lodide Zr refining shop mist. therefore pe equipped: with: the following basic 


filtera to separate +he. wash water: Prom Zr chips. eoLlectore: of wash. water, Ter 


unite, reacsors for washing. 2r- ehips. after ite discharge from the ppparatust oy 
Po 


actors for Zr hydroxide precipitation. from: the wash, water with alkali: or ammonia, 
‘¢ilbers.or centrifuges. to. filter and wash the hydroxides: ‘apparatus for. Lodide. de- 
composition and Ig sublimation, furnaces to reast the hydnoxide,.drying cabinets. 
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ay deficiencies of the magnesium-thermal process. of obtaining Ba,, The. raaction of OF 


BeFg veduction with magnesium was thermodynamicelly. calculated, and. the mechanism 

cof She reduction precess was analyzed in connection with - phase. transformations 

of the initial charge. The phase diagram of the BeFa-MgFo system was oxperiinen- 

telly tnvestigated, Tne effect of the sleg type on the mechantam and kinetics of 

She reduction reaction of BeFo. with magnesium was digcuased, . The. experimental 
cisoking of flux-formtng materials for the magnesium;thermal reduction of BeFo if 


nas shown that only fluorides of some alkali~earth metals meet, the necessary re- 
quirements for flux forming admixtures, These compounds form:stable complexes 
oe whiok are hot. reduced with Mg.. Pap is proposed as.a flux forming ad- 
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120137 (V sb, "Metalluretye 4 metalloved. chist. metaliov", no. ly : 
Moscow, 1959, 106 = 122). 
TEXT s ne authors describe the design of & laboratory aro-melting furnace, 
suitable for remelting Zr and the production of ita alloys. In this furnace it 
is possible to perform meiting with both consumable and non-consumabLe electrodes, — 
on a-e or d-o (the latter 158 preferable pecauae of the aro stability tn this 
case). An inspection of the meqnanicel properties of zr and Cr. specimens pro- ee 
duced sriowed very slight contamination of the metal during melting fup to a 2] 
and 0.0% Gu). Me furnace 13 équipped with a hermetic melting chamter with a f 


- water-cooled Cu-crucible. A power connection with @ non-consumable 4ungsten 
a electrode is top supplied to the chamber; 1t8 motion does not disturb he nerme- 
-theity of the chamber. The crucible has exchangeable bottoms to obtain aifferent 
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a ‘ 
shapes of castings. Cooling of the ohamber conductor and crucible is réguiated. 

The displacement of remelted metal during melting with a non-consumable electrode 

ig carried cut with the aid of manipulatore. The aro ignition is performed with ae 
the aid of a spark generator. A table is presented showing the duration of as 
melting depending on the weight and shape of the specimen; the order of the Bel 
melting process 18 desoribed; means of absorbing the gases, liberating inside ee 
the chamber, are analyzed. 
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TEXT: The authors investigated the hardness and atrength of cast and 

hardened typnalloys with Ta (0 - 100%) and Nb (0 - agg) and also ternary alloys 
containing uP to 18% Te. end Nb, ‘The hardness (HR) was measured in an argon 
atmosphere. Tt was found that & maximum appeared on the composition hardness BG . ss 
and composition - strength ourves which can be explained by the transformation of | ie 


strength and hardness at “room and high temperatures. _Up to 10% Nb atrengthens 
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